Identification of unstable sequences within the common fragile site at 3p14.2: implications for the mechanism of deletions within fragile histidine triad gene/common fragile site at 3p14.2 in tumors.
The FRA3B, at 3p14.2, lies within the fragile histidine triad (FHIT) gene and is the most highly expressed of the common fragile sites observed when DNA replication is perturbed by aphidicolin. Common fragile sites are highly unstable regions of the genome. Large intragenic deletions within FHIT, localized within the FRA3B sequences, have been identified in a variety of tumor cells. To characterize the FRA3B deletions in tumor cells and identify FRA3B sequences that are required for fragile site induction, we used microcell-mediated chromosome transfer to isolate hybrid cell clones that retain chromosome 3 homologues with various deletions within FRA3B. Detailed molecular mapping of the FHIT/FRA3B locus in the resultant hybrid cells revealed a complex pattern of instability within FRA3B. Each tumor cell line contained multiple chromosome 3 homologues with variable deletion patterns, often with discontinuous deletions, suggesting that the process of breakage and repair within FRA3B is an ongoing one. By comparing the approximate location of the breakpoints in the hybrid clones, we identified 11 recurring breakpoint/repair regions within the FRA3B. A comparison of the frequency of breaks/gaps within FRA3B in the hybrid clones with various deletions of FRA3B sequences revealed that the loss of FRA3B sequences does not reduce the overall rate of breakage and instability within the remaining FRA3B sequences. The majority of breaks occurred in the proximal portion of the FRA3B, in a 300-kb interval between exon 4 and the proximal 50 kb of intron 5. Our observations suggest that there is no single sequence within the FRA3B that influences breakage or recombination within this region; however, we cannot rule out the presence of multiple "hot spots" within the FHIT/FRA3B locus. Together, the results suggest that factors other than the DNA sequence per se are responsible for the formation of DNA breaks/gaps.